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twenty lengths, printed in successive columns, and 
occupies four pages of the book. This comparatively 
great length enables three significant figures to be read 
off directly from the scale divisions and subdivisions, 
while a fourth figure can be estimated. The author 
claims that computations can be made with a degree 
of accuracy equal to that obtained by the use of four- 
figure log tables, and with less trouble. We suspect, 
however, that few would be found who would allow 
this claim, or be willing to give up their tables for the 
author’s plan. The. title of the book is somewhat mis¬ 
leading; instead of a “substitute for the slide rule,” 
the proper description would be, a substitute for tables 
of logarithms; the “calculating scale” is only an 
equivalent for the slide rule in the sense that a log 
table may be so regarded. We fail to see any' useful 
purpose that this scale is likely to serve. 

Practical Ortho chromatic Photography. Photography 
Bookshelf, No. 14. By' Arthur Payne, F.C.S. Pp. 
178. (London : lliffe and Sons, Ltd., 1903.) Price 
is. net. 

In these pages the author gives us an excellent 
account of the fundamental principles governing this 
branch of photography. Although he does not pretend 
to exhaust the subject, yet the reader will find that 
enough of the theory has been dealt with to enable 
him to obtain a good ground-work of the scientific 
principles for his own practical use. The ten chapters 
into w'hich the book is divided treat of the advantages 
of this kind of photography, light, the use of the 
spectroscope, visual and photographic brightness, light 
filters, their use and effects, and other important 
subheads. 

Not only is the letterpress clear, but the numerous 
illustrations are well chosen, and add to the utility of 
the volume. Those about to take up this branch of 
photography, and others who are practising it, should 
find this book a good guide. 

Tomhs of the Third Egyptian Dynasty at Req&qnah 
and Bit Khalldf. Report of Excavations at 
Reqaqnah, 1901-2. By' John Garstang, B.A., B.Litt. 
Pp. 701-x'xxiii plates. (Westminster: Archibald 
Constable and Co., Ltd., 1904.) Price 21s. net. 

After an introductory chapter describing the site of 
the excavations and the nature of the results, Mr. 
Garstang deals with the continuity of early history and 
the place of the third Egyptian dynasty in ancient 
history. Three chapters are then devoted to stairway 
tombs, to their construction, special features, and 
objects from them, respectively. The evolution of 
stairway tombs is discussed in a later chapter. Other 
sections of the volume are devoted to the necropolis, 
burial customs, burials under pottery vessels, objects 
from the smaller tombs, and the archaeology of the 
third dynasty. There are thirty-three full-page plates 
containing a large number of good illustrations. 

Worked Problems in Higher Arithmetic. By W. P. 
Workman, M.A., B.Sc., and R. H. Chope, B.A. 
Pp. vii+144. (London: W. B. Clive, 1904.) 
Price 25. 

This useful little book consists of two sections; in the 
first many of the difficult problems in the author’s 
“ Tutorial Arithmetic ” are fully solved, while the 
second part, which will appeal more to teachers, com¬ 
prises solutions of all the problems of Section xi. of 
the same work. The book should prove of value to 
the private student particularly, who is, we notice, 
warned that “ but little benefit will accrue to him 
unless he makes it a regular practice to attempt to 
solve the questions for himself before reading the 
solutions here given.” 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return t or to correspond with the writers of, rejected 
manuscripts intended for this or any ■ other part of Nature. 
No notice is taken of anonymous communications.] 

Blondlot’s 72 -Rays. 

For the past few months I have endeavoured to repeat 
some of Blondlot’s measurements with n-rays, taking', every 
precaution and following out closely the methods and 
adjustments described by Blondlot in his numerous papers 
which have appeared during the past year in the Comptes 
rendus of the Paris Academy of Sciences. 

A Nernst lamp consuming 176 watts was used, which is 
described by Blondlot- as emitting the rays most copiously. 
A variety of screens of phosphorescent calcium sulphide, 
some brilliantly phosphorescent, others very feebly so, were 
employed for the detection of the rays. The experiments 
were carried out in an absolutely dark room to which the 
eye had become accustomed by a wait of fifteen or twenty 
minutes, the only light visible being the phosphorescent 
glow of the screen. Lead screens, thickness \ inch and 
1 /16 inch, were used to intercept the rays, and occasionally 
a quartz lens was used to focus them on the screen. 

But in no case could any certain difference in the 
brilliancy of the screen be shown to be due to the presence 
of the n-rays, although the experiments were repeated many 
times and under varied conditions. The only observed 
differences in brightness could be assigned to four known 
causes. If initially the sulphide was fairly bright, after a 
while it appeared less so, owing 1 to the natural decay of the 
phosphorescence. If the phosphorescence was very feeble 
it appeared more brilliant by indirect than by direct vision, 
this being a well known phenomenon in physiological 
optics, which has been admirably discussed in the paper by 
O. Lummer, of which a translation appeared in Nature 
of February 18 (p. 378). 

The third effect was the increase of brightness due to the 
increasing sensitiveness of the eye during the first few 
minutes spent in a dark room, and the fourth is mentioned 
below. Several competent observers in England and 
Germany have likewise obtained negative results in look¬ 
ing for what Blondlot describes as being so simple, and it 
seems advisable to direct attention in the columns of Nature 
to certain experimental precautions not sufficiently observed, 
perhaps, by Blondlot in the course of his work. 

A slight rise in temperature increases the brilliancy of 
the screen. Using a screen which showed no appreciable 
brightening under the influence of the n-rays from a Nernst 
lamp, it was found that by heating it gently, perhaps 10 
or 15 degrees centigrade, without using n-rays at all, the 
brightness increases, very perceptibly, possibly 50 or 100 per 
cent, as nearly as could be estimated by simple observ¬ 
ation ; so that efforts to detect n-rays may be partially 
vitiated by the presence of heat effects, from the body of 
the observer, &c., unless special precautions are taken to 
show that this is negligible. Mr. S. G. Brown has brought 
this point forward very clearly in a recent letter to Nature 
(January 28). 

On reading a recent striking paper by Blondlot on the 
index of refraction and wave-length of n-rays ( Comptes 
rendus, January 18), one cannot, considering the experi¬ 
mental conditions, fail to be impressed by the extraordinary 
experimental skill required to carry out what Blondlot 
describes. 

In measuring the index of refraction, a comparatively 
wide slit (5 mm.) was used, placed 14 cm. from the filament 
of a Nernst lamp. After traversing the slit, the rays passed 
through an aluminium prism, and were dispersed, each 
homogeneous pencil spreading -out into a constantly 
broadening beam. Now in. measuring the angles of devi¬ 
ation there would be two difficulties to be overcome. The 
beams become so broad, being 1 cm. wide at a distance of 
14 cm. from the slit, that the intensity is greatly weakened. 
Furthermore, it may be shown, by using Blondlot’s actual 
values for the indices of refraction, and- calculating back¬ 
wards, so as to get the angles of deviation, by the well 
known formula for Descartes’s method, that among the 
total number there are at least three consecutive beams 
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the deviations of which differ by only 1-5 or 2 2 degrees, and 
by making an accurate geometrical diagram it will be seen 
that these beams never entirely separate out from each 
other, but continue to overlap no matter how far one passes 
away from the prism. Thus under the conditions of the 
experiment it would hardly be possible to detect the existence 
of separate beams at all. Blondlot does not mention the 
use of a lens to focus the rays, and if one were used it 
would be necessary to re-focus it separately for each beam, 
according to the different values of the indices of refraction. 

In measuring wave-lengths of light by a diffraction 
grating, everyone knows how enormously the intensity of 
the incident light is reduced in the different diffracted 
images, yet Blpndlot was able, apparently with the greatest 
ease, to split up a divergent pencil of n-rays, coming 
through a slit 5 mm. wide, into eight divergent homo¬ 
geneous beams by passing it through a prism, then to take 
only as much of one single beam as would pass through 
a second slit 1-5 mm. wide, having perhaps 1/50 the in¬ 
tensity of the original beam, and after allowing this small 
fraction of the whole radiation to fall on a grating, to 
detect the existence of, and measure up accurately, a central 
image and no less than twenty diffracted images, the in¬ 
tensity of each of which must have been considerably less 
than 1/1000 of the original beam. All this was done with 
a radiation so feeble that no observer outside of France 
has been able to detect it at all. 

But it is questionable from another point of view whether 
the different diffracted images could be observed at -all, at 
least in certain cases, under the conditions of the experi¬ 
ment, for the slit was quite broad, 1-5 mm., and apparently 
no lens at all was used to bring the spectra to a focus". 
The central beam and the various diffracted beams would 
thus continue to broaden out and become more and more 
diffuse. Now using the ordinary formula for a plane 
grating and calculating back from one of Blondlot’s wave¬ 
lengths, 0-0081/i, it follows that for radiation of this wave¬ 
length the distance apart of adjacent spectral images at 
a distance, say, of 50 cm. from the grating would be only 
08 mm., or considerably less than half the breadth of the 
central beam itself. This is with the grating mentioned 
as having 200 lines to the millimetre. With the grating 
containing 50 lines to the millimetre, the distance between 
adjacent spectral images would be only 0-2 mm., or less 
than 1/8 the width of the central beam. In other words, 
there would be no definition, and the broad central band, 
together with the broad diffracted bands, would hardly 
separate out at all, even using as large an angle of in¬ 
cidence as 75 degrees. 

In measuring wave-lengths by means of Newton’s rings, 
it is well known that the rings produced by a fairly bright 
source of light, such as a sodium flame, are quite faint, and 
a dark background is necessary in order to see them at all. 
Yet if we accept one of Blondlot’s wave-lengths, 00085/1, as 
correct, he must have succeeded in counting up no less than 
70 »-ray rings in the space between two adjacent sodium 
rings, and this by the use of a source of radiation only 
1/8 the intensity of the original source, as the latter must 
have been split up into homogeneous beams before the 
rings were formed. It would be interesting to know just 
where the phosphorescent screen was placed in this experi¬ 
ment, as the rings are formed in the thin air gap between 
the lenses, and the eye must be focused on that point to 
see them sharply. But of course, the screen could not be 
put between the lenses, as the latter could not then be 
brought into close contact, and if it were placed anywhere 
else the rings would be somewhat blurred. 

C. C. Schenck. 

McGill University, March 10. 


Escape of Gases from Atmospheres. 

In a recent number of Nature (January 14) there appears 
an article on the above subject by Dr. G. Johnstone Stoney, 
in which he corrects a statement in the literary supple¬ 
ment of the Times of December 25, 1903, in regard to the 
escape of helium from the earth’s atmosphere. The 
permanence of planetary atmosphere is of so much import¬ 
ance to science that I trust I may be permitted through 
your columns to add a word to what Dr. Stoney stated in 
his letter of J rnuary 14. 

The problem of the escape of gases from planetary atmo- 
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spheres has, as Dr. Stoney remarked, been approached by 
two distinct methods :— 

(1) The inductive method, by taking the conditions as 
they appear in nature and arguing upward to results con¬ 
cerning our atmosphere which may then be applied to other 
planetary atmospheres. 

(2) The deductive method, by using the laws which are 
acknowledged to appertain to gases under known conditions, 
and by assuming conditions under which these laws are 
known to apply for the outer stratum of our atmosphere, 
and to apply these laws to the escape of molecules from the 
atmosphere. 

The first of these methods was made use of by Dr. 
Stoney in his memoir on “ Atmosphere upon Planets and 
Satellites ” in the Astro physical Journal, 1898. In this 
paper Dr. Stoney argues that since helium , is coming into 
the atmosphere at a greater rate than it is being removed 
from the atmosphere by natural carriers, and since it has 
not been proved to be increasing as a constituent of the 
atmosphere, it must be escaping from the outer stratum 
of the atmosphere, and in doing so must attain a speed of 
9 27 times its mean velocity at a temperature of —66° C. 
—the velocity that would carry it beyond the earth’s 
attraction. 

In the Astrophysical Journal, January, 1900, I have shown 
by the Maxwell-Boltzmann distribution of velocity that if 
we assume the outer stratum of the atmosphere to be at 
a temperature of 5 0 C. with a density equal to that at the 
earth’s surface, and to be composed entirely of helium, only 
10-34 xior 4 c.c. of helium would be favourably situated, and 
would attain a velocity sufficient to escape in 10 7 years—the 
computed age of the earth ; and also that if we assume a 
temperature of 66° C., the number of c.c. that wopld attain 
to that velocity would be 2210X 10- 24 , or less than a single 
molecule in the same length of time; while if we assume a 
temperature of —180° C., which I believe to be much more 
probable for the temperature of the ultimate stratum, only 
91-6xio“ 86 c.c. will escape, which, of course, means that 
an atmosphere of helium at normal pressure and at the 
average yearly temperature could not escape from the earth. 

If these results, deduced from the kinetic theory under 
conditions to which it is generally acknowledged that the 
kinetic theory does apply, have any value whatever, it seems 
to me that they completely refute the assumption made by 
Dr. Stoney that helium is escaping from our atmosphere. 
But these results do not stand alone as evidence of the 
permanency of our atmosphere. Prof. Bryan by an entirely 
different method (see Transactions of the Royal Society, 
London, 1901) reaches the same conclusion, both in regard 
tb hydrogen and helium. 

In the Monthly Weather Review for August, 1902, I 
further discussed the probability of molecules, in a highly 
attenuated atmosphere, reaching velocities much greater 
than under normal conditions, and it is there shown that 
no conceivable effect could influence the results sufficiently 
to allow the escape of helium from the atmosphere. In 
further evidence of the fact that the latter view has been 
accepted by other writers, I may cite the work of M. E. 
Rogovsky (see Astrophysical Journal , November, 1901), 
who, after having published the above article, published a 
note in Nature (July 3, 1902) in which he -stated that his 
results would have to be modified in accordance with the 
results obtained for the escape of gases according to the 
kinetic theory. 

In conclusion, permit me to say that although I fully 
recognise the imperfection of the kinetic theory in dealing 
with problems of attenuated atmospheres, yet I believe that 
the results arrived at under the special assumptions made 
will have to stand until it can be shown by other a priori 
reasoning that these conclusions are not within the limits 
of the probable results, i.e. that the escape of helium from 
our atmosphere is practically nil. S. R. Cook. 

Case School of Applied Science, Cleveland, O., 

February 22. 

Demonstration of Magnetostriction by Means of 
Capillary Ripples. 

In his experiments on the change of length by magnetisa¬ 
tion, Joule (“ Papers,” vol.-i. p. 50) mentions that “ the ex¬ 
pansion, though very minute, is indeed so very rapid that 
it may be felt by the touch.” If everybody were endowed 


© 1904 Nature Publishing Group 









